Non-obstetric vulvar hematomas are rare and few cases have been reported in the literature. There are no clinical guidelines for their management. In most cases they can be treated conservatively but in some cases surgical intervention will be necessary. We present the case of a patient with a traumatic vulvar hematoma who required surgical treatment; we also review the literature on this gynecological pathology. Our case highlights the importance of early surgical intervention to reduce associated morbidity and to minimize hospital stay.
Introduction
A hematoma is a leakage of blood into tissue beneath an intact epidermis [1] . Vulvar hematomas are common in the obstetric population. However, a not negligible proportion of those cases have a traumatic cause, and their management is different. Although most vulvar hematomas are small and do not have further significance, non-obstetric vulvar hematomas can reach a volume that may cause hemodynamic instability [2] .
The labia majora in adult women are made up of fat deposits that protect the abundant blood vessels and nerve endings in this area from trauma, but during childhood and adolescence they lack this protection, which means that vulvar trauma is more common. Risk factors for vulvar hematomas include virginity, the insertion of foreign bodies, self-manipulation and rough sexual practices. Hypoestrogenism in postmenopausal women with genital atrophy and the loss of elasticity can also increase the risk of lesions in this area without an obstetric origin.
It is important to carry out a good anamnesis and physical examination in order to achieve a differential diagnosis with more common lesions, such as Bartholin's gland abscesses and cysts, vulvar varicosities and folliculitis.
We present the case of a woman with an incapacitating vulvar hematoma secondary to a fall with perineal impact.
Case Report
A 44-year-old Caucasian woman, treated with pregabalin and mirtazapine for generalized anxiety disorder, was admitted as an emergency with intense genital pain after falling down the stairs in her house and having a contusion in the vulvar region. The patient was referred to gynecological emergencies on a trolley because she was unable to walk, and she had not improved after administration at her health center of anti-inflammatory drugs intramuscularly. Examination revealed a swollen area of approximately 10 × 5 cm on the entire right vulvar area, with the labia displaced to the left and a fluctuating lump on the interlabial sulcus that suggested a large subcutaneous blood collection. An edema occupied the entire area of the pubic symphysis, from the vulvar region to the mons pubis. The patient did not present skin or mucosal wounds or vaginal bleeding, but the examination towards the vagina was very difficult because it caused a lot of pain (Fig. 1) .
A preoperative laboratory analysis indicated that hemoglobin, biochemistry and coagulations were all within normal levels, but that the patient had mild leukocytosis and neutrophilia. Opioid pain killers were administered intravenously. One hour later, given the persistence of pain, the difficulty in assessing the extent of the lesion and the patient's difficulty in urinating, it was decided to operate to drain the hematoma, which had progressively spread to other dependent areas. Antibiotic prophylaxis was administered. Under spinal and general anesthesia, after placing a urinary catheter and creating an aseptic surgical field, a 2 cm incision was applied to the area with the highest tension, on the base of the right labium majus. Multiple clots were extracted and Case Reports in Women's Health 22 (2019) e00109 ⁎ Corresponding author.
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Case Reports in Women's Health j o u r n a l h o m e p a g e : w w w . e l s e v i e r . c o m / l o c a t e / c r w h mild debridement was performed so that they could be removed without causing further bleeding (Fig. 2) . Then, the operative site was checked for active bleeding. A Penrose drain was placed and two simple stitches with polyglactin 2/0 were applied on both ends of the incision in order to reduce its size (Fig. 3) . The postoperative period was uneventful. The patient had good oral tolerance and was able to urinate with much less difficulty. Eight hours after her admission, the patient was in a good general condition. She reported a very significant decrease of the pain, and ambulation with some discomfort, but possible. She also expressed her wish to be discharged from the hospital. The swelling had been greatly reduced; the wound had a good appearance and it drained a little hematic material. The patient was discharged and the drain was removed 24 h later. Amoxicillin/clavulanic acid was prescribed for 10 days together with an oral anti-inflammatory drug. She was given an appointment one week later but she failed to attend.
Discussion
Severe non-obstetric vulvar hematomas are rare and there are few reported cases in the literature. They have an incidence of 3.7% and represent 0.8% of all gynecological emergencies [3, 4] . This partly explains the difficulty in deciding the most appropriate approach in each case, which depends on the size of the hematoma, the involvement of adjoining organs and hemodynamic stability. Traumatic vulvar hematomas are generally caused by falls on to or the straddling of objects, by vigorous coitus and by acts of physical aggression [5] .
The vulva is made up of loose connective tissue and smooth muscle which is supplied by branches of the pudendal artery, which branches off the internal iliac artery. The injury to labial branches of the internal pudendal artery, which is located in the superficial fascia of the anterior and posterior pelvic triangle, may cause significant vulvar hematomas [1] . In our case, the patient fell on an object that compressed the soft tissue and the underlying pelvic fascia against the pelvic bones, which caused laceration and the formation of a hematoma. The swelling in such cases generally follows the cleavage planes and may become large size because the subcutaneous tissue offers low resistance [6] . If bleeding takes place, as in this case, beneath the pelvic fascia and the levator ani, the latter is separated from the perineum. On the other hand, if the hematoma is on the pelvic fascia, it can spread below Poupart's ligament and continue retroperitoneally to the renal fossae [5] . Although there is no anatomical explanation, 70% of all reported vulvar hematomas appear on the right labius (as in our case) [7] .
There is no consensus on the management of non-obstetric vulvar hematomas. Propst et al. observed that in the absence of acute hematoma expansion, conservative management can yield good results [8] . However, Benrubi et al. found that conservative management of hematomas was associated with longer stays in hospital, an increased need for antibiotics and blood transfusion, and greater subsequent operative intervention [9] .
Most cases can be treated conservatively, with rest, compression and local cold application, if lesions in adjacent organs (urethra, vagina and anus) and bone fractures have been ruled out [4] . If the hematoma interferes with urination because of its size, a vesical catheter must be placed and hemoglobin levels controlled. Bleeding lacerations must be sutured after thorough cleaning with liquids [10] .
If the swelling keeps increasing, if the patient is unstable or if pain persists after intravenous treatment, surgical intervention will be necessary [3] . Because of the pressure they create, vulvar hematomas more than 4 cm in diameter may cause necrosis and require surgical assessment [10] . Currently, diagnostic techniques such as transperineal ultrasound may be used to assess the extension of the hematoma in greater detail [11] .
With regard to the surgical approach, according to Hudock in 1955 [6] the incision is best applied over the point of maximum bulging, at the mucocutaneous junction or through the vaginal mucosa; these approaches produce similar results. All the blood clots must be removed to visualize the depth of the lesion, but without excessive manipulation of the traumatized area if there are bleeding points that need clotting. In most cases, the surface will show diffuse bleeding of venous origin. Although in our case it was not necessary to use any kind of hemostatic material or to ligate bleeding vessels, those are options. The removal of clots is important to reduce pressure necrosis and the risk of infection [12] . If drainage is applied, a Penrose drain must be placed in the most dependent area and then removed 24 h later.
Arterial embolization is emerging as an alternative to classic techniques [12, 13] , but its availability is still very limited.
Given that few cases of non-obstetric genital hematomas have been reported, there may be little need for guidelines on their management, but we have found it useful to review the literature.
Conclusions
Non-obstetric vulvar hematomas are a rare pathology in which damage of adjacent organs must always be ruled out. Most cases can be managed conservatively, at least initially, but if the pain does not disappear and if there is suspicion of an expanding hematoma, it will be necessary to examine the area with the patient under anesthesia and drainage in order to reduce the pain, accelerate the recovery and prevent secondary infection and necrosis.
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